The dopamine (DA) turnover in the median eminence and in the neostriatum in the rat has been studied during the normal ovarian cycle, in rats exposed to constant light and in androgen-sterilized rats treated with the tyrosine hydroxylase inhibitor \g=a\-methyl-tyrosine-methylester. The rate of depletion of DA provides an estimation of the turnover and this can be evaluated semi-quantitatively by means of the highly sensitive and specific histochemical fluorescence method of Falck and Hillarp for the demonstration of catecholamines (CA). The results reveal cyclic turnover changes in the tubero-infundibular DA neurons during the ovarian cycle but not in the neostriatal DA neurons. The turnover is decreased during pro-oestrus and early oestrus. In the persistent oestrous rats, whether induced by constant light or by neonatal steroid treatment, no cyclic changes in DA turnover in the median eminence occurred. The turnover remained at a constant high level in these rats, similar to that found in dioestrus of normal cycling rats. The high oestrogen secretion in persistent oestrous rats was probably responsible for the high DA turnover, since in these rats castration caused a marked
reduction in the DA turnover. Testosterone and oestrogen caused a dosedependent increase in DA turnover in the median eminence in androgensterilized castrated rats. The DA neurons of the androgen-sterilized castrated rats were found to be somewhat less sensitive to treatment with oestrogen than those of normal castrated rats. The present results support the view that the tubero-infundibular DA neurons participate in the inhibition of the cyclic release of LHRF and FSHRF from the median eminence and that the inhibitory feed-back action of oestrogen and testosterone is partly mediated via an increase in DA turnover and release in the median eminence, resulting in inhibition of LHRF and-FSHRF release. In previous papers (Fuxe et al. 1967, 19696) it has been reported that the activity of the tubero-infundibular DA neurons is markedly increased during pregnancy, lactation and pseudo-pregnancy, i.e. conditions in which there is a low FSH and LH secretion and blockade of ovulation. Furthermore, it has been briefly reported ) that the tubero-infundibular DA neurons undergo cyclic activity changes during the oestrous cycle with low activity during pro-oestrus and early oestrus, suggesting that at the time of LHRF release the activity of the system is low. Subsequently, a detailed study revealed a decrease in DA activity in the median eminence already in early pro-oestrus before the critical period. The release of LH in the afternoon of pro-oestrus was indicated in the same group of rats as a fall in pituitary LH content (Ahrén et al. 1971) .
All these findings suggest that the tubero-infundibular DA neurons may be involved in the control of gonadotrophin secretion from the anterior pituitary. In view of the turnover changes observed it was postulated that the DA neurons in the median eminence act partly by inhibiting LHRF secretion from the median eminence. In order to study this Androgen-sterilization was performed by injecting 1.25 mg of testosterone propionate into 2 day old female rats. The control rats received castor oil injections. The androgen-sterilized rats were used in the present experiments when 2 months of age. These rats showed persistent vaginal cornification, and the ovaries were polyfollicular and contained no corpora lutea.
The rats exposed to constant light (2-3 months) also showed persistent vaginal cornification and also had polyfollicular ovaries.
Castration of the androgen-sterilized rats and of the rats exposed to constant light was performed 3 weeks before killing. A large number of androgen-sterilized castrated rats were treated either with /î-oestradiol benzoate or with testosterone propionate as described in Table 2 . The injections were performed intramuscularly, and castrated controls received the solvent castor oil in corresponding amounts.
Fluorescence histochemistry
The amino turnover in the DA nerve terminals of the median eminence was esti¬ mated with the help of the tyrosine hydroxylase inhibitor, a-methyl-tyrosine-methylester-hydrochloride (H44/68; 250 mg/kg, ip, 4 hours before killing) (see Andén et al. 1969) . Thus, the rate of decrease of the amine stores after amine synthesis inhibition is a measure of turnover, the release of CA no longer being compensated for by synthesis. The inhibitor was given from 8-12 a. m. The histochemical method used was the histochemical lluorescence method of Falck and Hillarp for determining the cellular localization of catecholamines (Falck et Ovarian cycle (Table 1) In contrast to the normal male rats, normal female rats showed cyclic changes in amine turnover in the median eminence. Thus, the system was inactive in pro-oestrus ( Fig. 1 ) and early oestrus, and at these stages of the cycle the system had an activity similar to that found in normal male rats. In the remainder of the cycle from late oestrus up to late dioestrus (Fig. 2) , the system was active showing only a low fluorescence intensity in the DA terminals following treatment with H44/68. In all the rats studied there were no significant changes in the degree of disappearance of DA fluorescence in the neostriatum during the ovarian cycle.
Rats exposed to constant light (Table 1) These rats did not exhibit any cyclic activity. Thus, they had a constant (5) 2+ (1) none «/·+(!) l+ (6) 1+ ( (7) V2+ (4) l+ (4) V2+ (4) l+ (4) Vt+ (9) high rate of disappearance in DA fluorescence in the median eminence similar to that found in normal female rats in dioestrus (Fig. 3) .
Androgen-sterilized rats (Table 1) The results were similar to those obtained in the constant light rats. Thus, there were no cyclic changes in the rate of disappearance of fluorescence from the DA nerve terminals of the median eminence. Instead a constant high rate of disappearance of fluorescence was observed similar or slightly higher than that found in dioestrus (Fig. 4) .
Castration
Normal female rats (Table 2 ).
After castration no cyclic changes were observed in the median eminence. The rate of fluorescence disappearance was low and similar to that found in normal male rats.
Rats exposed to constant light ( (Table 2 ).
As already reported in a previous paper (Fuxe et al. 1969 ) oestrogen was found to be capable of increasing the disappearance of fluorescence in the doses tested (down to 0.3 i<g/rat). Testosterone was active in the doses tested (down to 0.3 mg/rat).
Androgen-sterilized rats ( Andén et al. 1969; Fuxe étal. 1970 ). However, it is important that the method is used properly so that any possible sources of error can be avoided or be excluded. Since in the present study the turnover changes observed were only found in the median eminence, it can be excluded that the changes in the rate of depletion of amines were due to a changed metabolism of the in¬ hibitor in the various experimental endocrine conditions studied. Furthermore, it is important to ensure that the degree of inhibition of the enzyme is similar in the control rats and in the experimental rats. This is mainly of importance when retardation of turnover is observed, since after the high doses of the inhibitor used, the degree of inhibition is usually maximal and no further inhibition of the enzyme can occur even if the doses of the inhibitor are mar¬ kedly increased (Andén 1967) . In a recent study we have therefore compared the degree of inhibition after treatment with H44/68 in normal, castrated and hypophysectomized male rats. The same marked degree of inhibition was found in all three types of animals, i. e. an inhibition of about 80-85 % of tyrosinehydroxylase. This study clearly suggests that turnover changes observed in endocrine conditions as compared with normal conditions are also due to changes in amine turnover and not due to changes in the degree of inhibition of the enzyme (Jonsson, Fuxe 8c Hökfelt, in preparation).
Since in a recent study (Fuxe et al., in press) it has not been possible to obtain any in vivo effects of oestrogen and testosterone on t uptake and accumula-tion and retention of CA in central CA neurons, it seems likely that the turn¬ over changes observed after treatment with sex hormones in various endocrine conditions are mainly due to changes in the nervous impulse flow. Thus, it is known that the amine turnover is highly dependent on the nervous impulse flow (see Andén et al. 1966 Andén et al. , 1967 (Fuxe et al. 1969 ). This view is further supported by the present results, and the high oestrogen secretion in androgen-sterilized rats and in constants light rats is probably mainly responsible for the constant high activity in the tubero-infundibular DA neurons. This is also directlly demonstrated by the marked reduction of activity found in these rats after castration. Schiavi (1969) (Schneider 8c McCann 1969 and LHRF and FSHRF in the portal blood (Kamberi et al. 1969 (Kamberi et al. , 1970 Fuxe, in press; Olson et al., in press). These findings suggest that the DA neurons can also partly mediate the negative feed-back of prolactin on its own secretion, probably by increasing prolactin inhibitory factor (PIF) secretion (Clemens 8c Meites 1967 . This view is supported by the fact that potent DA receptor blocking agents such as fluphenazine and perphenazine increase prolactin secretion (see Sulman 1970) and intraventricular injections of DA have been found to cause an increase of prolactin inhibitory factor secretion into the portal vessels (Kamberi et al. 1970 ) . Thus, at the same time as the tubero-infundibular DA neurons inhibit FSHRF and LHRF secretion they might also simultaneously enhance the secretion of PIF from the median eminence. The switch-off of the DA system in pro-oestrus could therefore be partly responsible for the simultaneous peak of FSH, LH and prolactin during pro-oestrus (Gay et al. 1970) . Work is in progress in order to show whether
